jluaVi 4JfcLalj 3 jIujVI JjA 


. 2015 LjjJISj 

C 2 // 5 O//JjjIjjVI j CH 3 C 00 H (Jaj SjIujVI AjJ jd ^ ^ j9 ^13 ajj^AaII JIaoVI A ^ 

^ja 1.40mo/j 1.407720/ (j -0 cJ^ 1 j » x ^jj .3yiA) a nAjl AdLoj d 3 !)ijil jlaI 

du — 190°C AjjI^)^ ^Ia dlxjjaj ^aJ ;^£^)a]| ^ja tdl^>Ia9 £jdaJj t 

SjjLxaj ^^iaII s-IaII ^ Ajtdajj c_njljVI .1^.1 dA^ytjll ^.1 ^ali t t — 60772171 4_la^ill . t — 0 ^3 ^al^lj Uduj 

t—ut^9 4 AailAA A-iLo^ dlia^J ^9 L_UjljVI £A AaIajJI <jjd djal^j^jdA AJ^jujI^J ( ^iiLoll A_ 1 a£ 

:J\^\ Jj^JI ^ gStull 


t(min) 

0 

60 

120 

180 

240 

300 

360 

420 

n a cide(xnol ) 

1.40 

0.8 

0.59 

0.52 

0.48 

0.47 

0.46 

0.46 

tester (jTIO 0 










.J^jii^ll ^LuoVI ^jujj it— s^LujVI cJjVil ^*aa1a 1I Jolijll a!3_xa l_ u£l ~\ ~ 1 

? Aj^dill oIa ^9 Ia — t_j 

. 72 ester — f (t) AWd (J£jolia]| jiuoVl *^Lq a_ia£ jjJd 3^ — 2 

. ^alj JJO SjIjuoVI J (Jl (JAJ ^aJ i JolijJl ^^Sjl “3 

. (Jcrlilll t. '^/ll ^JA^ (J^C- — 4 

$2 = 100°C ^IaII ^Ia^JI 3jl A ^jl qa 7l es t er — ^(t) b Kul l Ui£ JSa “5 

2009 CjUuaLj :2^>^' 

Aia^ill do j jldAl l-uAjI 7 AaU C 2//5 OH j CH 3 COOH (jjU Ajutlx 

Jot&llj cidLaJl i^jjLLaJI (jA /i 0 (mo/) j ^ ^o ^ t = 0 

CH 3 COOH {l) + C 2 // 5 - 0/7 (/) = CH 3 C00C 2 H 5{1) + // 2 0 (/) :aH^I 

SJiLo J^.1 ^a.VI JL^.1^11 L_UjljVI (Jj'W>a AjsUlIa A_i1aJ) ^9j Alljlj 3^)1^)^. do li^jlo 

JjAa. (Jjj^a^Jlj AjIajlII t.** . ( Nci + + OH ) djuo^j^dA (JjWa (/l) 


t(h ) 

0 

1 

2 

3 

4 

5 

6 

7 

n(mol ) 

1.00 

0.61 

0.45 

0.9 

0.35 

0.34 

0.33 

0.33 

rC(mol ) 










: dL,Ull 


. X max 43 a)^C.V 1 t__Lud^.l^ V 3 ^^ *1 

. (^) 43 -SIIaH 3^La A_ 1 a£ 4-SVd (^7^) ^LujV) 3^Lg A- 1 a^ ^JajU 43 ^^ AS^jJI ^rTfuJ .2 

A^V-d (J£juIia 1 | ^LojVI 3jLa A- 1 a£ dil^iiu JIaJ 4 ^ W \x\\ ^JOJ J (—LujIIa ^IjuO ^IjASkljj (Ja^I .3 

• n' = f(t) 

. (Jlo cJc-ldll Ao^juj t. <aj^ i /" = 3 /z Aia^U do (Joliall Ao^juj ^I1aj9 l_Loi ^.1 .4 

?^rVn,xd liLaj (7"y ) Adl^ill Ajjd ^Jja^.1 .5 


1 







. 2013 bjjJli :3 

jj£jj A-^LojII jl U'sVI ^ ijiIj! c_j^ij| j£ ^ L^.^9 itiuiVI L_al£ c Ajj JLac-VI 4 

.*UJI 10 mL j JA;VI cjI jjlinx ^ 4.5m7no/ i(> 
^5 c. t niUVl jliaM lOmin <J£ . 40°C AHjIj aj^I^^. a^.j^ ^jLg ^jlilk 1 VI c__iiAil ^Jajj 

>llud£^^jAiA (Jj)\"sx> aJojujI^j ^joLiiSl ^9 A ^jjLsu . ,\^>J s-La Aj ^9 £jJa^J ^aJ ( ^jjoUJ 

Vg AiLjal ^ju ^Ic« i <. > u mLlq oj^ ** . Cfo = 0.5 Tirol/l 

: JIjII (jj^j <■ t AjSj ajL<i*1I 


timin') 

0 

10 

20 

30 

40 

50 

60 

70 

80 

V p {ml) 

0 

2.1 

3.7 

5 

6.1 

7.0 

7.6 

7.8 

7.8 


?(j^Loll L_Luj1^3I Loj ?,^j\^kj $.La Aj C5^ I^LaI — 1 

• ^uj] A1 ^ >^q /\\ i t Oi AjlJjl^II l ^ 2 

•uJj3JI ‘^ fir Aj^ajlk^^k £-* l-iuUVI ^ aLi^II cloL^JI J ^juj —I ~3 

. L_JJljl ^ di jlaJI (Jcrlialt Abtx-a L_Jj£l — L_J 
. V]? a1V<^J (JS ^9 a1£jol1a]( S^Lo A_1 a£ 71^4 (JC. ^ac- — 4 

:AjHj 1 I al^jVI <J£ ^ (Jcrliftll x a-oj 9 ^nVunl - 


t(min) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

x(mmol) 











.AjjIajL aSjj Jc. X = f(t) (jUJI ^uoj -1 -5 
? Adi9l^a <j£^j ^ \)^ • (Jjj'sMl V uu^J — c_J 

.60°C A^p ^ aj^>^ 3I du^>^.l Lc aIL^. A\ C5^ ^ = f (t) 2)^4^ — 6 

2009 :4 

:a]jUJL C 2 H 5 OH J j^\jCH 3 COOH 4uj\5jVI ch^ Jj^I 

CH 3 C00H a) + C 2 H s 0H a) = CH 3 COOC 2 H S(l) + H 2 0 a) 

CH 3 COOH O.^TTiol (j -0 cJ^I^ ^ jjJa^.Ijj ^9 aIV^j Jc-lijl) Ajkjjl^>2 

di^j ao J) 1 <j-a Aa9^q s-^ 4-^ 10 f jai ^ ^ 6 C 2 H 5 OH (y^0.2mol j 

A^._jJ C 5 "^ ^3 **. ‘- ijuJ - i O -0 ^Tk^sll (Jj^ (. 5 -^-' (J^ c 4 c ' W^° (_5 jWj 

Ajjai£j^jAiA C5^^° aJojuoI^j Aj 9 ^i±La]| ^ = 0A^9 .Ajjlqjxll AjjIj 

-ajj^jj^JI AiLjaj j91£j 3I Aia^j 4 C — O.llTLol.L 1 ^A^2 + + OH ^ 

^9 CjLujLiSII j I c_J^ij| £x> AiIajiH 'tsJixi ^ jnx>\l ■‘J~*rS*x(K) s^K) 

: JU! Jj^J! 


0 

4 

8 

12 

16 

20 

32 

40 

48 

60 

200 

168 

148 

132 

118 

104 

74 

66 

66 

66 












tQO 

n^eQnL) 

x(moZ) 


2 








>,^1 u .1 -l 

. C 2 H 5 OH JJ^SIIJ CHJZOOH o^l\ ox <> l£ll ^ -m 

. (Jj)Wx>j aL^jIjjVI ^jjj (Jj)Vi\\ ^aaAaII ^jLloj£^ 1 AlbLxA l_u£>1 

. (jjjLuoVi 0> ^(y; g ^ j (ja^a^ji as^ui c > n^i _ t _ 2 

.d^lcrl JjAaJ) JaS! ^ (JcrliaJI ^aSj (x) Aaj 9 c_Lud^.l ^jLuoII ^aSaII JjA^j .l-j 

•* = /(/) gAA' f^J —?■ 

y^cllljuJj IaIa 4 T ^IgAil ^ASaI) AAjuA L_Lal^l .J 
aHajs i-lmuJ Xjr ^a£aJI aW aj jjl jj3I aIL*. ^ (2 r y Jc-lijll ^p jp _a 

:5 

6^)1^)^ A^.^A = Os Ak-Jll ^_jaj j c^L^aIjjVI (jAia^ <^ja Aj^£a AjjLaajS aIa^. AxjIIa 

s-IaII Aac. ^laaj 4^^a 1) Ala^J S^jjALaa ^jI(J j)Ai\l ^^Sajj . J^aIjjVI qa 1.0 TYlol j (jiaA^. ^jaI.O TYlol ^AaaIj 

. E J)^AlC. L_l£^}A^ 

.AjL-ajLu^k ^)£2I Ia& ^uuol Ia .1 — 1 

. CjaL^JI (jj)Ai\l a^aaIaII (jc-lidl! aIjLxa v_u£I . l_j 

.E (Jp L_i£^)a1I ^jujI JaC-l __a. 

^jbu tLljl SAj^IaII AllxJ) A^aj 6^1^11 £p 1/ 1 g AljCr Aaa Aklj 0 J^a5I AsuIAaI — 2 

ti&AWxi AjIaj AjLIx^J ^9 AjIajlSI . ^*jLla J^a11 ^jjA^aiH Aijui£j^)Ai^J J^I^aj A n»It ^9 n^tl (ALjjIjjVI 

. AdAj^aall ^cjIHaII i qliA a 

. t = 25 h Alaaill ^ Ajh^Wl Ac.^>judll A^.jl .1 

.jljilll Aic. (Jc-lidll JjJ ja c % .c_j 

l J (JA tjcrlijll ^jJi^)A — 3 

? C5 icrlioll ^jJ^aII S^ljj • 

(_£jLoua ( ^1a1j1 ^Ia^LujI • 

? jSJ a 3I ^jJaA^. ^ja Aj|^)ja9 A^Ljaj • 

. ^ ^j_jl j!lll lIijIj ^cHiIjujI i Qreq Cj3^ AjjIjaJ^H aIa^U L-Lud^l .1 — 4 

.(Jlc. .aIa^JI ^A^. ^ja 0.2/72o/ ^j^aII i 

2013 :6 dyj-A^t 

.S^LuoVI cJ^>^ Auol^^ c-_aA^_SI 

J j^ l (j^ lmolj CH^COOH (jAia^. ^ja lmol Anljjl 

^aJ A^)AaJ Alj^aJA SaIAjoiJ AlJjVI AjoAj JSjaII (jAaA^. ^ja Aj|^)la9 C <ijh 1 . C^HgOH 



^yiU J J±A 


jjL» AAji 



s^Wj^S »/ O * \ 






























































































^ AiiljVI 4 t 4 Aj^)a]| (jj^sA*n\l 3 -0 4^*3 6 Ax A*j . 100°C Ajjl^a* <La.jA ^jIa ^Ia^> 



. AjjjJac. SaIx j&h Ja^33d 4 ^2lx 

Clu^J^ll ^j>>A^k AiLjalj Aj^aII 3j^joult ^jjA lx — 1 

? ^Jlxll $.1x11 (_)xxJj oij IaIaJ — 2 

Tig = fit') * 3 WI' ^ ui ^) c> 1 iVi^x 3 ^ 3 !' aWaj Tig (J£juIia3I ^LuoVI SaIx 4_ia£ 4ju3a 3 ' — 3 

. S^LujVI ^-AxIaII ^3x^ 1 (Jc-lijll 433x L_u£I — I 

?3Uc. cAUa 3a a^Ui c. oft ? ^3 cjaUJI ^UajSII Jj^lll 3& 
t 2 = 40min 4 t x = 20 min icaU^JII ^ Jc.l£ll a^ 

IaL . t 3 = 60minj 

^}jui 3 ?^cj31l *lxll ^3^ ^ !)**> Vl (J^-^ 3* 6 3j)Vi\l lAA AjA^a ^jjc- — A 

.dllA 

l <u«Vi A'\xu<^ l_u£I . JxjLLoiaII 3j^£]| 4 . Vu^i ^rVfuJ ~a 

.AlliXJUjJ £A <L^aixll 

AjLlusLj 2016 bjjJlij :7(jjj-^uii 


3-—3udJj 4 65 % ^3^ ^jAAjjjLJl j lijAjLiJ) JlA 4 j^)A j Cj Jjj Sac. A^A 3j2I ^AC. 3^3jJ 3^3"^' <*—3Lk jSja' 

6 jjfc/iVi j^AJj CH 3 — COO — CH 2 — C 5//5 AL^aixll 4 <u«Vi 4 4 jj32I CjIj^^aIIj aIjaII j 3jj£2 

.^jti\ CH 3 C00H AiJUj I (jiAxxa. S 32 joI 3 ^ 

3 ^ 1/ = 4 I. 6772 L j 3 * tm = 24(^ 3 * 3j£a W^3* cij^° ^3^ ^^Aa^x JjjjA ^ ^-jAaj 

. 3^j^ll aaij^>A 1 I ^j>>A^ 3 a dJ j JjLaJI ^121 ^-L3-*2' 3 j^^ 1 ' 

. M = 108 ^/ 7720 / ^ 43j3?J AJjaII <ii£ll 4 p = 1.039g/mL Jj3-4^ ^ja^^II a]j£JI i^Jaju 

.JJjuoVI JU>>Vi\ L-.Uj.i1 1a\ 1 3^3all 3-° 3^ _ 1 

.Jj^£llj ^jioA^JI 3 -0 l£1 AjjIaSjVI SaIaII a_ia£ l_lol^.I — 2 

A Q ^ i s-\ jy ^ \ \^\ ^\ 1 3^'* v ^11 A 1 i >^q y\\ l l Qi /<' A 9 \ t ^_LLLuol —3 

• cijj^' ls* 3jaI^JI (JcrliaJl aJaIxa l_u£I _ 4 

. Jolijll Ia^J ^aSIII 3 jA^. 3 ^^ — 5 
.331 31 II <11^. Aic. ^cj3-^ s-^ 3 ^ ^lUjjujI — 6 

'Aq 1 a 3 ^Al 33 ^ fijJjuoVI AjA^)a 3 udVl ~7 

.(Jlc. .(3^32^ 2^3^^ 3 -0 ^3J1 — 1 

.(Jlc. . CH 3 C0Cl (jAax^ ^IaSjVI ^ 3 ^^ JaiLoA—l_j 

2016 3jjJt^ :8 3^>^1 

3 -g 3 jSjj SaIaII Aja£ IjsI^ia L^j 3 a t — 0 Ah^Wl ^9 3 ^A 1 4 C 3 HjOH aIa^aII A. 3^^^ l <iu^ AA^)xa 1 

Ak 3 Ahx a CjUa^J . AjjaII jjJaqlll Ai^laJ ^ 3 -^^ 3 ^ uaL ^J CH 3 C 00 H aIa^aII Alliuu^a (jAax^-j A 

iJVCL+ + OH ) ^jJAjXrfoll Aj^i^j^Ad^J ^gjjUAll (jAaxaJl 3^3-1 oA^llj ( ^ic.lijll 0j3^^ 3 -0 V 

3^/!a 11 (jAaA^JI SjjUlaI ^3^1 V'fo e ^>^11 ^rVn^il Vfo e Ai3ial jal£jll f3^ ^b = 1721 Ol/L JjaII 

.3^11 ^ 33-11 7'^ = f(t) 332' Uaj.jj 0j32I 3 Ija .^1 



4 






40 



16 


?Alkali 4. Og 11 La — 1 

ba ^LcLujVL —2 

.j2^*'*LA).x^l AljIaLVI S^Lall A±—\ 

. ^gjl(jJjjll AlLa. Ale. (jJa-CLaJl SJiLa 4 ju &— 4_j 

. S^LujVI jjV'il ^•aaIaII ^UajSII (Jolijll Abbt-a l_sj£I — I — 3 
^CJ^all Jjll 4-Jj£jd]| ^mYujJ ^aJ Jclllll ^a33jJ V jAi. ^^jill — M 

.^LloAII aSL^. Ale 

.(Jc-lilll \^1 K (jjl Jjll CIijIj L_bui^J — £* 

. 4 SU/i ^CJJJjujI^ AjJ^a 1 1 — 1 — 4 


L cK -r I I 


if-1 a~sl l 


^jiLjsS. j±u*u> 


t(min) 

. tg_La (JS ^ajuol (J (J£jol1a 11 ^LuoVlj i4 AL^aLa L_Lk-aill Ax-Ll^oJ) Joel — 4_J 

.^jLuJI j)l jujVI 0.0 SitloI j (^L^jIjjVI (jiaA^. ^a 0.02 7720 / j^Luill 4. oilvi 4 (jJjjJI Ale — 5 

. ^jIALVI (Jc-liolt ^>joi£ L_Lud^.l “I 

. Jelijlt jjlal A^-a. ^rVfuJ ~4-j 

2014 bjjllib :9 c^j^' 

0.2772O/j C 3 H 3 OH (J-O 0.27720/ (j-Q &Jy* L>* j5*4 Aiiniajll jLaeVl Aju^xa. ^ 

AiiAjujJ ^aJj (jjjJ ^3 0j^all £jJaj . Ai3l£ SAoI A n Ax*n ^aJ j ^£^>-aJI du^)J^H ^a Cjl^iaSj CH 3 C00H 4^L^11jjVI 

.Al9l£ SAal 

.CjJiLaJI <Jel£lll Ajjbua 4_Al£l — 1 

. ^Jelijll ^aL — 2 

. K = 4 > JfiliSlI (jjlj 2 l! c^L jl£ lil -3 

.^LujSII (jjjdll Ale jy LuoVI S^La Axa^ 4_Lai^l — ) 

?3j3^all ^ic. (jjA ^*nll 6 (JcrliaJI C t ijui^t ~C-J 

3 “ ( . ^J±a\ 3a \W Ali-cuajj JnC-l ^aJ ^Lai!)U C AxJj^all ^ 

• 4 S^jiLuoVl U^Vl\ — 4 

. (Jc-lidJl — I 

AlasJI A^_^. J-la. 4 L^ 0.27720/ (jJjjll Ale. C5 lc.lijll Jajuo^U 4 . ^u/>i~u 

. AjA^JI ^Llo^I 

: 1Q ^ yull 

qa 27720/ *L>° C 4 ^*) Al-a!>lll3l (j-a U.^3 itLaiVI <> 4 Aj^lA^all JLaC.VI Ajl-^^. ^3 

.^Lall ^ 2moL j CH 3 COOC 3 H 7 

A^jLa ^aLa^. ^3 ( x_Jaj AjujJ ^aJ jL^-l AA^bl AljLoJ J) ^Ic-lioJI ^J^iVn ^al3 (Jc-liolt (Ah AxjtLal 

Aikj ^Lo Aj ^3 ^12^\ lAb ^aJ 4^}jaaJ ^3 c % lljLlVI Aa.1 (jjA^a AiaUI 10772172 cJ^ . 40°C AajIj Al^i^)^. 

(>> 5-b-' (J jL ^ a ^ L_buoLLa ^j^Lo 4_LAl£ Abua£j^AlA (Jj)W^ aIsjujIjJ ^jjoli21 ^3 (J£juj1ia] 1 i4 . 

^ W ix> 4.**i^k^jk*i 0jtLlt 4 C-JjjLlVI Aj3j Aj\x>»\1 Aia!>Ij 1I j^)AiA 2j)^^ Cy* Vj? A^ljAal 3ju 

! (JjtLali cMl ^3 ^LujVI S^La Aaa^ 

5 










































































































0.05 



20 


t(min ) 


£ Lc 4j £jJa jJ I aIa! — 1 

i q ^jja ^a Ia — 2 

.Aju^jLu^k £_a L_lljljVl ^ aIa^U CjaI^J) ^1 jaj^H Jj^llll ^JOJ — 3 
. Jc-lioll ^aAill] VjA^. 0 juH 1 ^ CJAI^JI Jc^lijll A1 aIx_a L_u£I ~) — 4 

. Jolijll A jA^>a 0mjuj) ^Ai£l]| Aaj 3 l-lmr\l — L_J 

.AliiAjuil £-a AL^aLoll i. 3*«Vi AjJtJjL^a l_jj £1 i Vu^i AA^ ~ _^ 

. (Jc-lijll lA^J K (jjl Jjll dulj C-Lud^J — A 


. 0.5 mol Uji {j^ cl^. 0 a A_ia£ (S) c <a j 3^a i Qjljilt Ale — 5 

. (jCrlidlt A_g_^. AA^. _ ) 

? 00ljjJI Ale. 0J0 aJI l_u£^j ^A La — L_S 

. ^jJp 2014 : 11 cyj^iJi 

Q* 771 o = 38.4£7 a 2 i£ j C 3 H 3 OH JjIIjjV! 0^ 72o = OAmol a^iaS t — 0 aI^UI Aio U^0 a 
AjujJ jliHl C—lljUl Sjjule ^ifir 0jlau3lj £CJ0 a]| LLqjuo5 . J)£ja]| du^)j£Jl (j>>A^k 0 a ^jJaJj C^/^n+i COOH 

. 60°C aHjIj a_^.ja ^^jIa ^La^. ^jJajjj 


aii 


G 


0 


(Mtl^ 


12 - 


0 




0 


12 


40UI 


^ n„, t „ r (mmoD 






































































































































































































. ^jLiaj^II ^AaIaII (Jc-lijll A_1 aL*_a l_u^I — 1 

^ ?JeliIl3l lAA (j-^ajL^al ^aIa — 

d^Li (JS (J£juiia3l ^LaiVI SaLa aia£ ^jIjS 0a 1 Wi^a Aj^^j Lias ~2 

■ n E = f (0 t>0' 

•l3*'j^' Jj£jJjjJI Ja&l - 

A_1 a£ AAa. K = 4 ^A (Jjoj^AaII O^LaiVI (Jcrlial 00ljjJI dulj 01 IaIc- ~\ ~3 

.^jIaIjVI 0J0a]| ^ (J^aaJI SaLa 

c <lx«Vi AjLAjL^all gJiluitj ^aIa^aII Aar t U^H Aa. — L_J 


. ^q\ IVllI Axuuol JaC-lj ^LuoIAJ AL^aLall c Qks'i') AxJj^all grVfu J j aL^AaII 


20 


t(min ) 


^lALl 0 ^ 0 ^] (Jcrlidlt AjAjaj Aijlij (Jc.l£lJI l_i 

V C^IIa C jljaiLc 


M(C) = 12 g/mol 


J< n(moV 




















































(1) 




































(2) 



























xymoi) 

—«— 


t = 120min Ak^UI ai^ c-j^I J£ ^ c ^lelilll ^jJ>a 11 J,jJI t-jjSj5ll a^. -4 
M(0) = 16 g/mol M(H) = 1 g/mol :CjLL^ 

2016 :12 

0a 721 (3 -0 t — 0 A AjjLloj£ aL^ — 1 

C 3 H 7 0H AaIxII Aiii-ik^a (j-ft 7I2 j CH 3 C00H aLjjliijVI 

A_i±i^)^lilt AjlajI jaII 0a 

* ^ LaS (2) j (l) 0jjw 1 a\1 ^juj^)j i— jaL^JI d^^l 

. x ^aaIII aJVaj JSaLa a_ia£ caI jjxj d^-^ • (1) ^ w \^W ~ 

. X ^AAaII ^VAj ^jAxa^JI SaIa AaaS dll^liu d^-^ • (2) ^ W 1a\1 — 


0.01 












































































































































































































jj)«\MS ^AaIaSI (Jcrlioll aSjLx-g L_U^I ~\ 

. jc-lijSI li^J ^aJiSjll JjJla. — LjJ 

. (Jc-liaU Ty 7 ^tg-Jl ^aJlSjll A-gJ 3 L_LuiaJ 

. ~ j j^Sl C JiJla. (Jc-lijll K (jjl Jjll dulj L__bai^| — J 

?jc.lidll li& jLuoVI j£judj ^JJjud^J (j£-aJ l — 6 

AJajuol^ ^ j^Sl ^q/USl (j^ix^SS 71 fi^LaSI AaaS S^)jIj*_a1 Aj jLa p// SI AjuIUaSI l**j-all (Jjl jjSI — 2 

iajjVI cjLq^1*-aSI ^*1^ Vu k] jy C = 0.5mol/L J^-aSI &jj£jj (A/& 4 H - OH ) 

. 4,8 ^cjj-aSI J)H A-aJ3 ^a^-pj)*«oSl jj)S*\xt jy V — IOTTILz ^ 7 ^^ SI AsLjal Aic 

. pKa = 4,8 jA ( CH 3 COOH/CH 3 COO ~) a#£1S a^^I ^4 /fe = 10“ 14 : 9 = 2S° ^ icA^uA 

.cioUJ JjViW ^”Aa1aSI (Jcrlicill Alj_*_A c__u£I — I 

. 71 A Xt j C_Lud^.l — L_J 

. Ke j Kcl aW^ K jjl jjSI dulj — £• 

y^rTn^n liLa i K A-gj3 l_Lul^.I — J 

:13 Ojja^ 

.JjjjISjVI ^)^S£ ^1 c^Sj^jIjjVI 1 j^ilj^iSI jLajtiijuo! j£^aj j^-all a^jI^ aS jLujI jj^Vi 

. iiL^jljjVI O^AAJ 1 JjjLjj^I (Jjj juflUJI Jjaall o-jlS -1 

cj !jhs CH 3 COOH tiSj^jljjVI (j-o O.Ittio/ j C^H^OH aLi^SI Aii*_L^al JjjIjjJI O.Ittio/ ^ ^jJaj 

j^jjl ^jLu ^J^-aSl (jj-AjanSI jy* S.1* .5-J^JI (JJJ^I I^A jjL^a^j c j£^a3l lLu^)j£JI jy 

. V^. = 16.5tti/ jsl^SI (jl^s c =: 2 tyloI/I ^-S^-aSI 6 jj£jj ^jj^j^^SI S jj)S^^ aJ^jujI^j 

J .rcjUSI jLuoVI pjojI 2aC.|j Clol^JI SjLa iVI (Jcrlij aS^Isl-o 1 u<;i —I 

n .(_^ V jc.li!lSl (jl CIujI iluaLaJl A U^iSSj AjljLLuoVl-J — C-J 

) l (t - ** ^ 

C S y^^2l j ^A xj>nSI jLa*iiuj! (jx S^liSI Lo — _ 

a L ^ ■* p ^“ 

. J aJ yul AjCl& ruhJ l&SloII UjujVI A±a£ (_Lud^.1 — J 

I I J^11 + jftUa^iy ^ .* r u ^ 

fp|«Wl .JjjjliiVI jjiSj 1 cjjj J-aUil Jjaull (jjjJj-2 


+ ^Jc.Uj *r-±y* 


fWJ 


(_5 jWj ^Jjlj S'!- c 'J lS^I^ J^J^SI ^jjaj t 1 j^jlj^JI O.ITTIO/ 

^■^Sl jj^jljjVI (J-^ O.Ittio/ a^.1 ^^ aJ^jojI^j Ij>j^a‘iA.^SI aLuo aLi^JI . .^jS^SIj ^.LoSI 

i ^,Lo Aj 3 (JjoIS _j>tn iSI (jjA^a ^jl jJ ^ k^x) (-5^1 J^UaM ^l-^ijl ^C- . jl^ (j^UajI JsL^^yliS . ^UjolaSI 

. 13.l77l/ 6,W^ A 4 jiiuoVI -Sa^^Ua 

. Aj yaalS pjuj 5I — I 


? Aic. c c <n*sj jSU^Sl jliJI jA Lo — cj 

. CjJilaJI (Jcrlidll ASjilst^ l_jj£I — _a. 

. jc-lidSI li^ ^Vnjgil JiJaJI jLuoVI Aa^ l-Lol^I — J 

y^tiiiLajj liLoj ^jjjLaJI ^ (jjij (j_jl3 — 3 

. p = 0.88 g/cm 3 : jl^SU aMSI 


H = 1 g/mol . C — 12 g/mol .0 — 16 g/mol 
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